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The  following  paper  was  presented  at  the  Eighth  Pacific 
Science  Congress,  Quezon  City,  Philippine  Islands  during  November 
1953*  It.  will  be  published  in  the  Proceedings  of  the  Congress  at 
a later  date. 

Due  to  the  number  of  requests  for  copies  of  the  p^per  it 
was  felt  that  it  would  be  worth  while  to  issue  it  in  mimeograph  form 
to  interested  individuals  and  institutions  in  this  country.  In 
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technical  report  of  the  Department  of  Oceanography  and  the  Office  of 
Naval  Research  (Contract  N8onr-520/lII). 


Extra  copies  of  this  report  may  be  obtained  by  request  to 


tho  Department  of  Oceanography  of  the  University  of  ’-'ashington. 
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Among  those  engaged  in  the  ancient  and  > c -re; r.rafer  r-ion  of 
teaching,  it  is  often  said  that  "the  best  way  to  learn  about  a subject 


to  h 3VP  to  foonK  ^4^  It  T*£  tM;  T waw 


Uaowf  ^.1  ?f  bmV\aa«*H  Ua  4 4*  4* 

wwbj  wa  >w  w*  p v«»u  * * •»  » ” 


the  vantage  point  of  the  professor’s  podium  that  I am  going  to  review 
some  of  the  characteristics  of'  oceanography  and  to  indicate  ways  in 
which  the  scientific  study  of  the  seas  might  be  fostered  and  developed. 

Oceanography  may  be  defined  as  the  scientific  study  of  the 
oceans  and  of  their  relation  to  man.  This  i3  intentionally  stated  in 
very  broad  terms.  The  science  of  the  seas  is  developing  rapidly,  its 
content  and  concepts  are  changing,  and  at  this  stage  of  its  growth  it 
would  be  foolhardy  to  attempt  to  formulate  a precise  definition,  Be- 
cause it  is  a young  science  ana  because  or  the  variam-  approacr.ee  that, 
have  been  followed  by  individual  investigators,  there  is  no  gcr-cral 
agreement  as  to  the  content  and  objectives  of  oceanography.  It  is, 
therefore,  essential  that  1 state  clearly  my  own  point  oi  vie*, 
r/'peef  the  definition:  ” Oceanography  is  oho  scientific  study  of  thu 

oceans  and  of  their  relation  to  man-.*’  a am  sure  fch?.t  there  can  be 
little  argument  about  the  first  phrase,  but  it  is  upon  the  irnnecL  or 
the  seas  on  man  that  I wish  to  place  particular  emphasis.  Thin  brief 
phrase  includes  all  of  the  innumerable  problems  of  the  applications  of 
oceanography.  Some  of  these  are  obvious  and  are  well  ’■Cv.ugn izedj  others 
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Possibly  my  posit  ion  will  be  mors  clearly  defined  if  I adc  the 
following  objectives*  I believe  that  it  is  the  broad  purpose  of 
oceanography  to  understand  the  present  conditions,  to  interpret  past 
conditions,  and  to  predict  future  conditions.  Many  of  the  most 
f.|  rein  sting  and  important  tasks  of  oceanography  are  in  the  borderline 
;.i2lds  between  the  study  of  the  present  oceans  and  the  interpretation 
of  the  geological  and  biological  history  of  our  earth.  It  is,  there- 
.tore,  obvious  that  a proper  share  i-f  our  efforts  should  be  directed 
to* jej’ds  the  development  of  what  may  be  termed  paleo-oceanography  in 
order  to  properly  understand  the  role  thet  the  oceans  have  played  in 
the  development  and  evolution  of  life,  in  the  earth-shaping  processes 
of  erosion  and  deposition  of  sedimentary  debris,  and  in  the  geochemical 
partition  of  the  elements. 

To  turn  to  the  ether  aspect  of  oceanography,  the  ability  to 
predict  future  conditions,  it  is  in  this  realm  that  we  find  most  of  the 
practical  or  econoir  i.cally- important  applications  or  ocesnogru  phy.  *,;«j 
are  dealing  with  many  complex  processes  that  are  often  beyond  the  grasp 
of  existing  theory.  Som*  predictions,  such  as  those  for  t',»  tides, 
have  been  dealt  with  in  a satisfactory  way  as  far  as  practical  needs 


are  concerned,  but  it  must  be  recognized  that  our  understanding  uf  t,h» 

physical  hyo»-o of  the  tidal  movements  is  only  fragmentary, 
development  during  the  decode  of  our  knowledge  of  the  growth 


and  decay  of  wind -generated  eaves  is  an  inspiring  example  of  the  pro- 
gress that  tin  be  achieved  when  there  iu  an  urgent  need  for  a method 


of  i‘ars casting. 


I have  said  that  I intended  to  speak  to  you  to  s univers  by 
professor.  This  implies  that  I believe  in  she  Import  cr-c©  of  teaching 


and  formal  training  in  oceanography.  The  topical  just  mentioned  would 
appear  to  fall  more  properly  within  the  spheres  of  researert  and  engineer 


jujg  appiicaoior.s*  unco  more  v.o  aei^ne  :iy  pccit.ion  j.  ehoaia  say  » issjl 
that  formal  training,  research,  and  practical  applications  cannot 
properly  be  separated.  Teaching  without  research  snd  regard  for 
application  is  sterile.  Applications  without  training  and  supporting 


basic  research  is  Self -teritdn.?. ting.  Research  on  the  see  without  proper 
knowledge  of  the  subject  matter  of  the  science  can  be  wastofully 
repetitive  and  neglectful  of  the  important  basic  problems* 


DEVELOPMENT  Of  OCEANOGRAPHY 


I have  defined  oceanography  as  the  scientific  study  of  the  seas* 
The  question  may  still  exist  as  to  whether  or  not  oceanography  has  yet 
achieves  tne  status  of  an  independent  science.  If  we  oriefiy  review 
some  of  the  characteristics  of  a science,  I em  sure  yuu  will  agree  that, 
although  it  is  still  yosmg,  chs  science  of  tne  seas  is  an  individual 
field  of  natural  scienc  » 

To  deserve  reeo--. : inion  on  its  own  merits s a science  must  have 
developed  its  unique  te--  hr  qued  ar\i  its  own  individual  body  c.f  knowl- 
edge* It  is  obvious  that  i?..  the  early  phases  of  investigation  in  a 
new  field  the  techniques  employed  are  initially  those  of  the  cider 
sciences.  The  unique  problems  involved  in  the  investigation  of  the 


biological,  geological,  chemical,  and  physical  characteristics  of  t; 
seas  can  only  bn  attacked  by  special  devices,  ana  tne  Last  Seventy- 
five  years  hay®  been  marked  by  the  development  and  use  or  technique 


if- 


th'it  .1 ze  peculiarly  restricted  to  '■■■■• 


. lit 


ion.i. 


.nvos  Ligations 


depth  finder  and  the  OKK  (Geomagnetic  Eiectro-Kinetograph)  might  be 
cited  a»  oxomijjleo  of  what  I have  in  mind. 


Just  as  early  techniques  are  drawn  from  the  established  sciences » 
so  the  results  of  early  researches  published  in  the  existing  scientific 
journals  ar-»  assimilated  into  the  knowledge  of  their  respective  fields. 
However,  with  the  development  of  individual  techniques  and  the  growth 
and  expansion  of  oceanographic  knowledge,  journals  and  other  moans  of 
publication  have  been  established  and  have  grown  to  a point  where  the 
subject  matter  has  long  since  outgrown  the  parent  sciences  from  which 


oceanography  can  be  traced.  The  rapid  increase  in  the  number  of 
periodicals  devoted  to  contributions  in  oceanography,  as  well  as  the 
ever-increasing  number  of  individual  volumes  concerning  the  oceans, 
offers  clear  proof  that  there  is  now  a unique  body  of  knowledge  thst  is 
net  assimilated  into  the  older  parent  sciences. 

To  achieve  status  as  an  ir.di  1 dual  ocience  it  is  obH-auu  that 
th»  field  must  be  recognized  as  a profession;  that  is,  experts  in  thr 
field  must  be  employed  under  the  title  of  their  specialty..  This  means 


that  the-  government*  industry,  and  the  public  in  general  must  recognise 
that  this  is  a unique  profession.  Last  but  not  least,  universities  and 


scholars  in  general  must  accept  the  Hold  as  worthy  or  admission  t< 
exclusive  ranks  of  academic  subjects  appropriate  for  teaching  as  v: 
as  for  research. 

Oceanography,  in  the  United  States  at  least,  has  met.  all  o. 


these  requirements  and  must  therefore  be  prepared  to  accept  the  reaponsi- 
oaiititjs  as  wen  aa  f.-ne  privilege  a tiia^  accointjaiiy  amcciX.  : :utr  a>.s'.’. 


maturity* 


There  responsibilities  invoJv-j 


on  i 


development 


of  tin  sc inneo  > >:  ••I1  it--.  aspects  but  also  the  ^roadon'iog 


•jcni  « 


cf  teaching  and  research  so  that  student®  and  investigator®  5.n  other 
subjects  may  have  the  opportunity  to  glean  from  the  harvest  of  ocs?«s<-g- 
rapfcy  those  items  of  particular  vaius  to  chest* 


CHARACTERISTICS  of  OCEAPiOQRAFiiY 


Oceanography  always  has  been  and  always  will  'r'r>  a truly  inter- 
national  science*  The  water  masses  and  the  life  in  the  seas  recognise 
no  arbitrary  man-made  bo>indariea9  and  the  problems  that  must  be  dealt 
with  %-re  owiotcr  to  all  countries  ©ranged  in  marine  investigations,  The 
oceans  are  so  vast  and  their  problems  sc  complex  that  satisfactory/ 
progress  in  their*  study  can  only  be  achieved  through  the  combined  efforts 
of  all  nrticno» 


If  the  observational  data  are  to  be  accurate,  easily  understood, 
and  readily  usable*  it  is  obvious  that  there  must  be  uniform  standards 
of  accuracy,  uniform  methods  of  analysis,  anu  generally  accept'*'1  ,’«it» 
for  reporting  of  data*  The  worlcl-wiue  use  of  Standard  Sea  ' ’ster  (Eau  de 
iter  Normaio),  prepared  in  Denmark,  as  the  precise  standard  for  salinity 
de+®’""ir.ation'J  is  a classic  example  of  the  value  of  uniform  standards* 
That,  this  service  is  of  importance  or.  an  international  basis  is  snown  by 
the  fact  that  it  now  receives  financial  support  from  the  United  Nations 
Organization  through  UNESCO  and  is  sponsored  by  the  International 
Assoc iauxon  of  Physical  Occur.cgrc.phy*  As  a step  towards  the  standardi- 
zation of  methods  of  chemical  analysis,  treatment  and  analysis  of  data, 
the  latter  organisation  ? Iso  I:  a a in  preparation  a "feci  ileal  Handbook 
on  f-hyoico.2  Oceanography*” 

iO  further  fnr.il  ttste  the  exchange  of  now  idea::  and  tochnicucs 
Hod  > ®tte..i«  the.  dunxi able  uniformity  in  sloroords  cue  methods,  it 


